Abstract. Based on the time series analysis data mining method, the paper explores the usage scenarios of new energy vehicles, accurately locates the timing distribution range of new energy vehicles. Firstly, the mysql database is used to preprocess the data of 1245 new energy vehicles in Beijing. Secondly, the dynamic regularization algorithm DTW is selected to cluster the preprocessed data. Then, using python software to analyze the state sequence of new energy vehicles, the results show that there are six kinds of car scenes for new energy vehicles, including: commuting to and from work, picking up and dropping off children to school, nightlife, short-distance self-driving tour, visiting relatives and friends and painters traveling.
Introduction
The rapid development of the automobile industry has accelerated the pace of human progress. However, while its vigorous development, it has also aggravated global warming, deterioration of the ecological environment, resources and energy depletion. In this regard, all sectors of society attach great importance to the protection of the environment, and adopted a series of measures, which focus on the introduction of double points policy to accelerate the transformation of traditional vehicles to new energy vehicles. As of 2017, China's new energy vehicles account for more than 50% of the global market, but there are certain challenges from the scale of industrialization. The main reason: limited by its own design attributes, such as longer charging time, limited battery life, infrastructure construction about charging network is slow [1] ; insufficient policy and imperfect standard system [2] ; low market acceptance and inaccurate product positioning [3] and so on. With the development of the Internet and big data technology and the enhancement of the intelligent interconnection of automobiles, real-time data can be obtained during the driving of new energy vehicles. Based on the characteristics of time-series data and time series of new energy vehicles, this paper explores the use scenarios of new energy vehicles through time series data analysis methods, provides reference for the use and promotion of new energy vehicles, and accelerates the healthy development of new energy vehicle industry.
Preprocessing in-transit Data

Data Item Selection
This paper uses the in-transit data of new energy vehicles in Beijing in the first half of 2018 as the analysis object. Beijing, as one of the major promotion cities of new energy vehicles in China, provides a good data foundation for the research of this paper. The data of new energy vehicles in the past is mostly time series data, and the time series data generally has the characteristics of high dimension and long length [4] , which leads to the confusion of the data of the new energy vehicles in the process of collecting data and storing data. Because of the incompleteness, inconsistency and inaccuracy of the data that the data quality is low, which affects the quality of data analysis and mining. Therefore, before data mining and analysis, the data needs to be preprocessed to improve the quality of data analysis and mining.
A total of 90 data items of new energy vehicles in transit data are collected, which are mainly divided into 7 project categories. The data items in Table 1 are initially selected as the final analysis data items, and the corresponding data types are determined. 
Data Selection
The in-transit data of new energy vehicles is partially missing, accounting for 4.3% of the data set. Because the data is missing, the proportion is small, and the final result analysis is not affected. Therefore, some missing data is deleted. Through the mysql software, the number of new energy vehicle frame numbers was counted. A total of 1,245 new energy vehicles were collected. For the convenience of analysis and processing, the data of 200 new energy vehicles were screened for analysis. In the data set, the data item file is divided into D, P and R. This data format is not convenient for data analysis, so it is discretized by using mysql software. When the gear position is P, the value is 0; when the gear position is D or R, the value is 1.
Timing Distribution of New Energy Vehicle
The in-transit data of the new energy vehicle is recorded according to the acquisition time.
According to the problem studied in this paper, the required data is processed to obtain the time distribution of the required data items. In the information reflecting the driving behavior of the user, the gear position is the data item that most directly reflects the driving state of the vehicle, and thus the data of the data item gear position is processed to obtain the driving state timing distribution of the new energy vehicle, the result is shown in Table 2 . 001s refers to the first 20 minutes at 0:00 am, 002s refers to the second 20 minutes at 0:00 am, 003s refers to the third 20 minutes at 0:00 am, and so on. The plugging state of the charging pile is the data item that most directly reflects the charging state of the new energy vehicle, and thus the data of the charging state of the charging item of the data item is processed to obtain the charging state timing of the new energy vehicle, the results are shown in Table 3 . rawid  001s  002s  003s  011s  012s  013s  021s  022s  023s  081s  LVVDB17B0FB056077+1  0 When the driving state timing data of the new energy vehicle and the time series data of the charging state are combined into the time series data of the vehicle state, the state timing distribution of the new energy vehicle is as shown in Table 4 . 
Time Series Clustering of New Energy Vehicle Determine the Number of Clusters
The clustering algorithm selects the k-meas clustering algorithm and determines the number of k-means clusters based on the DTW distance metric by MIA calculation. The number of clusters k is [2, 15] and iterated [5, 6] . As shown in Figure 1 , when the number of clusters changes from 4 to 5, the average distance within the class becomes smaller, when the number changes from 5 to 6, the average distance within the class becomes smaller, so it is more appropriate to select k to be 5. 
Clustering Results
Using python to analyze the state time series data of new energy vehicles, the results are shown in Table 5 . Combining the results, these five vehicle states is as follows: (1) The driving time of category 1 is in line with the daytime commuting and school hours, the driving time of category 3 is in line with the night commute time, indicating category 1 and 3 are used frequently, so the car scenarios that match the state of the new energy vehicle include going to work, and picking up children.
(2) The driving time of the category 3 vehicle is also very suitable for the night life, so a vehicle scene that conforms to the category 3 vehicle can also be a means of transportation for young people who are rich in nightlife.
(3) Comparing Category 1 and 2, the category 1 is more in line with the working day, the category 2 is more in line with the weekend travel time such as a short-distance tour or a visiting relative.
(4) Category 4 has only one parking state and the vehicle is idle.
(5) The difference between Category 5 and 4 is that the vehicle is in a state of charge in the early morning, indicating that there is a travel plan in the near future or a plan to travel frequently, so one of Category 5 Car scenes are often planned for travel.
Summary
According to the clustering result of vehicle state time series data, six kinds of car scenes were inferred: going to work, picking up children, nightlife, short-distance self-driving tour, visiting relatives and friends, and painters traveling. Through these six car scenarios, consumers can be divided into office workers, families with children, young people with nightlife, people who like to relax on weekends, people who like to visit relatives and friends, and consumers who often have travel plans. According to Table 5 , the number of categories of the five categories formed by clustering varies, and the number of categories of category 3, category 1, and category 5 are relatively large. It can be seen that office workers, families with children, young people with rich nightlife, and consumers with travel plans often have more demand for new energy vehicles. Therefore, new energy vehicle companies can focus on these groups of consumers to promote new energy vehicle products.
